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Tothe'travaiters, Sea-men, 
* C3 120k: and Mariners of England, | 


> Auing of late(gentle Reader) reccaued from 
; pk Arakcer Robert Norman , his 
A Booke;enituled ::T henew Attraftiue(who - 
[IS 12 of thegreat good wall,and aftcttion. he bea- 
ARSE reth; hath attnbuted:m his Dedication, tha, 
Ak which 1acknowlcdge notto bee -due)in the 
which amongſt other diuerſe vertues and properties of the 
Magnesor Loadſtone, he cntreatcth of the declining of the 
Needle touched therewith fromthe plaine of the Horizon, 
(a matter neuter before found/or written of by anic.)For the 
further behoofe and benefit of all trauailersand Sea-men, I 
-tooke occafion to inlarge the ſame with this diſcourſe of the 
. -\Variationof the Cothpaſle , wherein I haue handled the 
whole yarieticof that ſubicR, both Prafticallic, and Mathi- 
-maticalle,to the/end I might partlic ſatiſhe both the vulgar, 
arid alſothe learned ſort, Foe hneithe the variation of the 
-Compalle to be the cauſe of many errours and imperfetti» 
ons in Nauigation,and perceiuing that all thoſe that haue as 
yet cone abour to giuerules in that arte,haue left this(being 
:a principall pount,and cuen the ground of all the relt ) vn- 
Xouched,or at leaſt ſo ſleightlic handled the fame,that little 
*or no benefitcould bee gathered thereby : Lhaue heere ſet 
[downethe ſandrie waies to obſcrue theſame at all times and 
Ky hat the inconuenience being knowen, might be con- 
-fidered off,and auoided, Wherein,altthough my chiefeſt 1n- 
tent hath bene to pleaſure thoſe that ſhall baue occaſion to 
put the thing in praiſe by their owne trauaile and expe- 
 -rience, yet becauſe ſome of the ralesare deduted from the 
&: > A.j. fountaines 


led of my fi 


Lyne jebw aye 


ſuch 


by they 
thereoEmay be inferred! 
effecuall matter as is by ondhogpalpecns onmilſed, 
Wherfore I would haucall Sea-men to vic{uch diligence in 
their trauailes;that no opportunitic be'omittedjwheot wher 
any obſcruation may bemads;cither fot the runny wt 
titudeof places,or of anie'other neceſ[ariefpoinftincident to 
Nauigation,& therof to keepe continuall notes & memori- 
| all.For thefe obſeruations there needethinot many trouble- 
ſome Inſtraments,onely for the variation: the new Inſtra- 
ment in the end of this treatiſe I' preferre before all other, 
And for eleuations,a plane Aftrolobe exaftly made,and a 
croſle {taffe are ſufficient, (The Globe were alſoaveric good 
& neceſſarie/ Inſtrument: tor beſides many pleaſant concluſt- 
ons that may betricd by it, it dooth. lighten verie much the 
conceits,for ynderſtanding dwerſe important poindts,but ie 
15 too troubleſome [or otherwiſe not fit {or cuerie MarinerJ 
em gtm ry ems vmrape 7 may be added the 
'Fohographical Inſtramet, for taking of diſtices,& making 
-deſcriptionsvpon the land, With theſe Indtmenrnedil 
failing "as:ant Marine plat, (which are-alwaies to be 
_— c | ar as molt neceſlane Inſtruments 
- for Nauigation, for by them onlic ane vorage may be made, 
© -but withoutthemno' Nauigation cari enane>L. a 
ole world may be trauailed , drſcouered, and deſcribed, 
Theſc are ſufficicnt for a perfe&t Mariner \, anditnore then 
" thelewereſaperfluous,onely the running glaſlesJeadslines, 
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binafIfs. And 


pee inal Mechanicall Sciea- 
ws proſe and exec thele artcs, 
:In Architcc- 


famous Ger- 


beable; tw a7 meg rc 
thisnot ee yr 1 Navigation 
ces, As 

have attained cas aa 
ture, Vitriupiusthe Romainel ws pan 
maine Albertus Durerus;And in of ſhips, Matthew 
Baker,our Countri-mi: FR ns a be as they 


have bene moſt (kilfall heereib,ſo.haueithey excclled. Has 
uing theſe helps and grounds, with the = before 
ſpetified;a Mariner-may beableto make deſcriptionin Plat, 

of thecoaſtsand Countries,& of the baukes,rockes,& holds 
in the Scazwith the deapths, and other-neceſlarie notes ob- 
ſeruedin his owne traualles, perticularlic,and eftsuallitc ac- 
—_—_— tothe truth, as the chicteſt part required in 
Mwiner, )' And notbealwaics tied to the reports 
of other,or tothe Portugale;or Spaniſh Marine Plats, which 
are made by the Card makers of thoſe Countries, wen that 
are no trauailers themſclacs, but-doc all things therein, by 
information;and yppon the credite of others, which onelic 
corimit'to-memorie the forme! 8&miannet-of the Sea coalts, 


with taking ſome' few notes of the lyingof one place from 
another, which can-neuer bee ſo perfcR asthe deſcriptions 
Teenie of places 


mad 
is caſual ae 


that ſhall ſo carrie 
by the vnskaltul. By 
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> BY ay 


_— POIs. 00 


ED Cation] ce prone nnd 
ge 07orhl well for the latitade of 


otkes,Sholds,; 

ces bananas Theanodrrof hofoatipcods Imay 
not attribute to the Carehmakers, but to-the rvoskilfull Sea- 
men of thoſe Countries, for if they-were otherwiſe, as they 
haue bene accounted the moſt ſlalfull of theworldythoſe er- 
roitrs could not haue continued as they do trucitis,that for 

trauailes,they haue bene worthelicfamoitsabouc 
—_—_— till oth atlengthoour nr: Sir 
Fre Drake, for valarous tan cnt Ing, 
and fortunate performing his voiag m_ he Tiki = 
onehe become equal} to ance Sfchentcha hug; but uw tame 
farre ſarmountech them. all. Bur-thaſe Card makers,and all 
other thatcolle& andygather ' Hydrographicall and Geo- 
graphicalldefcriptions - other meas trauailes'<r:-xeportes 3 
as ny” Api great/and deſerue duc: commendatiy 
ons, doings may bring.commoditie ciuerſche, And in 
this behalfe Abcahamus Ortelyusin his Theatramghath-de+ 
ſcrued nnmonalt praiſe, fotxolleftivg togethet;, and redy- 
cing into. one commodious-vohume _, the dmerſe' Plats and 
deſcri ptions,made by diucrſe and ſundrie men,But amoneoſ} 
all fiend tions, |. cannot 
a little enagis at Gubelnmus rn eng a _ 
learned man,a tracailerand Colmog r;& Deane 
of the Kin the Vinmerktic @ Fins 1s 10 his. 
vnivucrfal Map. Anno, i586 ;c{idesthatiitisgenerallichand- 
{cd after fuchagroſe and-contultd; manner , that jt might 
ſceme rather to haue come from ſome rude vaſalfullchen 
from him fo famous a Door ; bath/alfo in the inagined 
\Couttrics abont the North Pele, 6 corrupted it wich his 

iofcriptions,attob 


penned uting.to thoſe 
(af _  fuppo- 
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; The Preface, 
pe bis KL SvAS Lat thiey ne oart 
"CS iCpror! Os £-% OW Kot oy rave, Hh wo 
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DT 


ipod ls 


> «i ep ric diculous a urdities ; 


the grofere 
taught,that w 
of anie man or, ey and ſmooth \delmering 


of their CS whatſocuer ——_ mniſcs are by them- 
ſclues made in theſe artrs3to the accordin to the 
workithatcome from the, &nototherwiſe bb ber 


For waieng-oy rolixitie in move Prefacgito 
volume Tan the worke it 
Yetby chonicic 


all 


c, 

POR onde vnto 
ou the Table of the Sunnesdeclinatis(or Regiment)made 
R.N,whach is calc fot theqreſent time, and diffc- 
rabnot fromthe thuch'irianicplact about ode:minitc, 


wherts inatlctictbakintbaiade andextan 
errors. Therefore, ſuch as otherwiſe cannot fromi time abs 


time calculate their declinations,according to theplace of the 


Sunne to be giuen bythe 'Ephemerides,Jhd table of Decli- 

nation of Remholdus,m boldly vic this Regiment foro, 

yeares, without aneſen(ib eccrror, And) any tras! 
«ailes inf thiswreacafo may doo ſuchgoodas 7 meant, ] ' 

. commit the fame 20) your gentle cnſtudon , , 

e AtLimes , 
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7] + \ The fourth Chapter. & ©2 2N MG 
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by are one in torcnoonept:AFeragOne, 
| Hom windethe ee pak dla 
afternoone, 
Joro% 01 uilliThe ſixt Chapter, 
cr waie moſt gencrall,how to findethe Variation 
of the Pole, apd Declunationof the Sunne being 
4; The 


p 


[e ele Acitnation of the Me- 
A nt eatianiOits Neodle araidolecs by the Yam 
ry ren 
| { +1 | Theeight/Chapter/.o fo £5 
 Oftho Bat ofthe Mayne, I OP ofars © £06] 


[ 


Cupelids 


F Often Var 


'F) + "The Hednduk 


| Ofche mearuenieneand:defiEiin ilk, andin'de- 
ripen of Comntricycale by th rron of the Cam: 
pas, YP 


41% 


. 0 4 
© v | 
» 
- = 
Þ «4 : be | s a , . q 
= 
- - 
| == » LEE f 
, " as 4 4 ww + 4 - F | l : adroipee ' 
m d $3T% £ & 1 - © 4 
" © & % 
« - _ . 
. - - 4&4: 4 . 
s- Y : , 
- 


& © 
” 
\# 
© > 
LY 
- 


* 


x 
- 
% 
” 
4 


> > 
>—+Þ. + 


— OO — <@— wo a — 


= k IN . 
& 


X "144 ER 
347 * % 4 OR N 


{+ 23 3: 7, 


4 0c, jpg \ py OI wort We ect + egos 


s FO; RV 
=. # 


* 

Tt oy , A 

AT Y . vi 
» 


of che 
Needle;, >br nor ! 


ny it __ ts 4y 


$9249! IJ SY 10 _ 
| cgi 1975 tCo O79 nocry 


F 5c; 
ef 145301 


vt * omg 


160 X75- 1a @ Fri 


CES 02 Weſtwarns of the true'Peridian : And 

may-be.accompted either from: the Nozth parte , oz the 
South part thereaf,but vpon oppoſite points it hath o__ 
trarte denominations, 

The Magncticall. Metidian ts tobe Onderſfod a great 
circle p 5 by Zenith the Pole -of the Magnesvi- 
niding the n info two equall parts croſſing p ſame 
at oppoſite dg which interſections 02 crofſinges,are 


thewed by the Needle o2 wiers of the Cumpas touched 


Magnes _ Load(tone , 
Lf ery Dunne is a greaf circle, paſſing 


by the Zenith robe the true place of the Snnne : croſſing 


thc Bozizon at right angles 6: " —_ poinctes, and diut- 
be ctuen whGfohiiohs rtes .  Andit is ſayde to 


be giuen F 
an is imownſſh Fa Rey 23.4.5 
in fo pi Wy 4. % ; ' 6/8 hex "> F oa 


, Y ar-4d thn ? "EW FYf1 [ 


* 3-4 


Peridi- 


0 _ WVanatwhTof the Needle or 
FO Er Yo2izon contained between the true 
| ky Ji. MPetidian of anie place, & the mag- 
| neticall-Peridian of the ſame, and 
-N| per & denominated fo bee Eaſfterlie oz © 
IÞ+D; $®) GaeCerliezacco;ding to the poſition | 
f the magneficall Peridian.to the 
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9nd > idatiges re Qa039 11 Th 


OF.che/Vahation(, 

ment of together the Uariations of 
$ Sunnes ſhadowe,at equailelenations in fo:cnone and 
afternone. The halfe whereof is the diffaunce of the As 
zimuths from the frue Peridian: the which compared 
with either of the ſame Uartations of the Sunnes ſha- 
nowe;the differchce thalt ba\Þs variation of the ante 
front thetrue:Peridian.. 

« D3:eile the iefer-variationof the wunnts 
ſhadow,fromthe greater (at equall elenations)thc haife 
olthevamayur khall ve-the Cucanatiowof the Nadler 
fromthe:/Peridian;/ /- 
1tbat the-3z math of the Sunne helngotherwiſegiven, 
andthe:variation.ofi the hadow likewiſe-ginenzthe differ: 
rence betwcane them ts the variation of the Ne@dle. | 

:1;Fhe yarigtion ofi the Sutmes hadow; A call the Bozi- 
wneal diffancobetweene the 4zumuth of the Þun,and the 
magreticalicacle,: which are ;repzeſented inthe Jos 
went by tho havaw aiboSugend 0 cen 
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Of the Vatiation ' 
iu ng0 oo = matey aprrmeaeyeda 190:9001 


Boker w_ M1 _ n,200* aN on it way 
—N (46 © Trio id ot vt 3c New v2 .onem;Nn 
i ; LNpinte 


iff place the Juftruttent'vppem: 
c,o2 other thing that is flat,ſv as' 
| mm nerdy yp mennngh net 
|Standard which ts placed at the Nozth- 
3» ML of the fixed Flic, may fall perpendict-' 
pe _ omni norm yere hs nes Stanvard. 
- Pon hane regardthat in remouing Þ Jnfkrument 
to the Þunne as he goeth-about, coy tones: ſtand: 
leuell as afvzeſaid. ; - 30 520638 
'PBou are then to conſider, that the ffring that reacheth 
crom the woath part of the Jultcument, to the topof the 
Standard, is thechiefeft tring to gine the Suns ſhadow, 
which mul do fa directed by furning the Inftrumentes 
| to the @unne wardes,that the ſhadowe of the 
directlie longſt vpon the line of South and 
fired Flie,foz it ought not to crofle o2 decline 
linen anie part,but if it do, you muſt ſeke 
by ſetting "the Standard moze vpzight, oz 
Fat the South end; 
pt you alſo ei6;hat > Ering that is faſfned 
fixed Fli 


{ I or Kg «a T "Fas 4 "" brlie nn nero f 
4 nr Tu Arr ne bevirry 40249- F PACED if ; fozme alnzel 


ule inthispoind,that where the Flieof the Cumpas 
by vertue of the oY 
iers, 


ſupplte that, which 
the Cumpas thouide:doe, And the No2th. 
poene of the Flie which is fired in the battome of the Inv ; 
"6 -y-—-  RRRrr efi = wr pe 
the: Wunne gigeth.:. 03 21401 299 
1361319 247 239496 With: v4 Conn | mT $4: 
:1Hlopn to indethieradaogoftba Netinct Comme 
at anie eleuation of the Role,and Ganation! 
of the Meridian vnknowen, 


,; The cird Chapter, 


£ Si would obſerue the bariation in 
6/4 any place, you muſt begin in the fozenone, 
& 7D the (aner.the better , and the moze cffecta- 
WIYTN 7 Toke pour obſeruations bee, doe thus, 
| EN ur Aftrolobe,any oblerue dus 
” Þ lie the hetabt of the Sanne, fox pour moze 

= it thallbs beſt foz-yajx to Note the fanae, whenit agre@- 
eth to be juſt vpon a degree, without wg nokia of 
minutes 02 winamp the inſtant of the (ame 


bf ipeines,inavſa inſtly vpon the line pope 


Ther pen the —— both ſtand, loke dircetlie otter 
the No2th poincof the Hedle, what degree andfraction,if 
ther bs anie,dothanſ were vato the ſame in the fired Flte, 
ne tre Fl bow many degrees it is from the No2th of 


tho note age or _— 


Inder furned towards 
inthe fonwnoſtop anoiving of erevr hu nay boi the 
Jufrument)avting-ateueris: hoight what you finds the 
variation... And when the Sunne commeth'to the Perts? 
dian,it ſhall be god that you eradlie obſerue his clenati- 
oa vppn the lkane;fop knowing the true latitude of bplate; 
PE renee fpheBieiing, < 


Example, 
J) Quiz oa! l * 
ha Limehouſe the focteenth of Ofto- 
_ 4 1 wage; cope rh IeET>? 
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k- 
gcdination |; 
dong eg chew jv51 de! the! © 
elcuation Neu the Pole Artike " 


ION 206 £1 29) 260 
Now are you fo conſider,that on! of the areafer bari- 
ation of ſhadow -bpon anie degre'of the-Dunnes clenatts 
or3zis fo be takers the Jefler of the ſame degrees elcuation, 
whether. it be in the ;fozenone 02 afternone ( ercept the 
ſaine varitions be both one wate from the Nozthof the 
Needle, which then are tobe added)y halfe of the remainer 
ts the variation of the N&dle'o2 Cumpas from the Pole 
oz frue Peridian. 

;: Fa the {@2mer obſernations,J do fiude the greateſt vas 
riatton uw the fozenone,fo; at 7d.elcuation,the variation. 
uation in;the afternone A linde the variation to be but 
394d.0.from-Nozth to Cal . I take the cfſer out of the 
arcater » And Kude remaining 224d. 35', the halfe thercof 
ig-44.47%, 5,0 much Fſaie is the Pole Artike,and true 


Peridian line that, h tothe. Pole:by our Zenith af 
London,to the Weſt waxds of the Noztb that the Needle 
ſheweth.And therfoze the Nedio gz2Cumpas varieth from 


the true Nozth41,d.17{,z,to the Call wards, 

Allo af: 25d, S560 inthe fozenone the vartation is 
22.d,20', from Nozth to Welt: at the ſamerelcuation 
- tmthe afternwne the varjatien-is 0.0.37. from Nozth to 
Weſt . Now becauſe the variations arc both one. wate, 
(that-is to-tho We&wards) I adde:them together (and ſo 
ought you to doe as often as you finde the variations ſo to 
agre;); and 'J finde. that they amonnt fo 22d. 28* ; the 
balfe thereof is 11,d,147. which is the variation. 

"The variations of the N&dle oz by the fozmer 
obſeruaticns.are ſet-out towardes the right hand againſt 


eeris degrieneleuation,and conferring them all together, 


e328 3310377 331 346-300 73333; 12) 6s 159-3 > bet" 

The elcuation of the Polez/and place of the' Suniie giuen, 
. how: vpon the Globe, to finde the' Variation of the 
- Needle by anie one obſcruation,cither in forenoone or 


.afternoone, 


on like oblernation cantot be made in the affernone; then 
the fozmer rule giueth not the defired purpoſe. Therefo:e 
Ln Te oeer 
2e 03 afte 1; | 
of the Dunne giuen, pou may knowe the trne Perivian ! 
and the variation of the Nedlc from the ſame in anie 
place, which thing may be done and apflie demonſtrated 
OR ted on molt craclie calculated by the Table 
O es, F405 G04 GTING 75d 1.442329 3 3137 
Lo finde ouf the vartation vpon the Globe, port ninft 
firſt ſet your Globe toltanddiilie "7:99 
tion of the Pole at the place p eb .- | ; 
randy re analy btn te Wort agony 
ndte 
placing the Mnad} ant -of altitude 03 moueablo vers! 


ſhall compare with the variation oblerued wheup the Jin 
Srumentat f at thatinſtantof the Sunnes eleuation., And 
if they agree and concur ink, then ſhall you be in the truc 
and common Peridian ,' which ſheweth the Pole of the 
wozld and Pole of the Magnes oz Load(tone, But if they 
differ, youſhail ſubtract the leſſer from the greater, the re- 
mainer ſheweth the.variation.. And if the variation vpon 
the Jnſkrument be greater then the truediſtance of the As 
zimuth from the Peridian found vpon the Globe,the ſame 
ſurplus is fo be accounted: fo2 variation:vpon the contra- 
rie ſide of the Peridtan * if it be leſſe, if is fo be accounted 
on the. fame ſide.of the Peridian. that the variation is ta- 
ken,wbether it be in the fozenane oz afternone , This 

8 up TOS Pao, then the Jnftru- 
mth 


| But fqz- example of the wazks.J take the fri odſer- 
uation,in the fozmer Chapter ſpecified , made at Lyme- 
houſe the ſixteenth of Detober'.1 58 0. in the fozenone, 
Shieh i 7 Dlenaſion, D variations 2,v.; from Nozth 


ek I fet my Globe at IP fog the eleuation of the 
Pole. Secondlie A take the place Sunne2.d.55/.n, 
and aote it upon the J-nofe vpon ths 


Nuadzant-of alticude,theelenation of 6%. Sunne.17.d, 
Thisdone,J moue the QDuadzantof altitude towards the 


a am 
5 By ly 


0 P-BA VAN VASE AY: 1m 4 


| Mirth Ne ellen grottir Nerthe ae 

math fotind'on the Globe, J account the ſame fr5 þ'Nozth 
tothe thropkintrce, to the Welf,So Jconclude 
" the variat weep rate tdrerort ans 
ty Eaf;02 Donthik OT; 265000003 fy 


How to finde the yariation by Abithunieticd ali. 
| hition ypon anic one obſeruation in the forenoone 
"or afternoone;thelatitiide of nap 


Nets ” cg 
_  FheKi Chaps, od SLOT 
mos \ So deeb 


, 


Potabatng difference is the variat 
TT "Fo onaminger ne tear Firſt 
to hane the arkr of the 'Equinortiall hetiowh 


Kay arg FEY AN; OH thong of the oblernation,and 


$71 & 31417 
ie the ſigne of the 'Wiaithies epervanatitn 

= aig by the whole figne, the 

| a al {9 

arke;, which yotbl 


Of the Cumpes, 


> 


note fo2 the firff numb Sivikion i 
Then againe multiplie the fighe of the ues elcua- 
tion at the time of the obſcruation,by the whole figne,and 
the p2oduct viuide by the ligne. of the elcuation cf the T- 
quinoctiall,the quotient ſubfract fr the number you firſt 
noted, therelt is the verſed figne of the arke of þ didance 
beiwene the Þunne and the Peridian in the paralell 
that it is in fo2the time popoſed,in ſuch parts as the Sc- 
midiamefer of the Equinoctall is the whole ſiane : but it 
is neccLarie befoze you applie it anie further, to reduce if 
into ſuch parts as the Scmidiameter of the para!ell is the 
whole ſigne, which you may doe thus : Pultipliethis re- 
maincr by the whole figne,the p:zoduct dluide by the figne 
of the compleinent of the declination(which is the Sen:i- 
diameter of the paralell)the quotient is the verſed lane 
in his p2opo:tionall partcs, | 
This verſed ſigne thus reduced 4 ſubfracted from the 
Whole ſigne, leancth the ſecond right ſigne, which you ſhalt - 
ſccke in the Table of ſignes,and thereby findinghis arke, _- 
you ſhall ſubtract the lame from the Quadzant oz 90.d, | 
the remaincr is the arke of the fozeſaide paralellof the 
Sunne, which is an(\ werable oz cozreſpondent in degrees 
E minutes,to the arke of the Cquinoctiall that you teke, 
The reaſon of the p2ecept is this, ____. 
As the nght ligne of the elcuation of the Equinodtiall, is 
in proportion to the right ſigne of the. Meridian altitude of 
the Sunhe or ate Star:{o.is the whole ſigne!,totheverſed) 
ſigneof the Semidiurnal arkt,And Anas REDS IG ligne 
of the meridian altitude;is tothe Ppt Lene of theelcuation . 
of the Syn or Starat;theitime of the obſeruation : So is the 
verſed ſigne of the Semidiurnallarks ofrhe ſlamegothe cx» 
cefle ox chiference berweene the ſame vealed figngamd, the; 


verled ſigne ot the diltance fromthe Meridia. ;. . 1, 
-- F92 tho better ynderſtandingof the pzemiles,, J bane: 
ſet downe this figure following, and with the Reader to. 
conſives of the ſaus with the SIREN Packs, 
$ Ci), 


0 ah OV. BY oa ”0 


[LE AMT. bee the Meridian circle, BD Q. the com- 
mon feftion of the Meridian and EquinoQuall thei 
plaines, which is alſo the diameter of both circles, . | 
ADT .the plaine of the Horizon, LHP the parallell of the 
Sunne,which is deſcribed'ypon the centreF, at the diſtance 
FL;whichis the figne of the of the declination. 
A B.the arke of the eleuation of the EquinoRtiall . B O,the 
firſt right frigne thereof. A L.the arke of the Meridian alti- 
tude, | X..the figne thereof, « A N,the arke of the Sunnes 


# 
» - Lo # 


Of the Cumpas, 


denation at the time of the obſernation , NCtheb 
_ B D.the whole figne in ref ko emer pes 


es. LR.the Semidiurnall arke of the parallel, R.S, 
—_—_ right f ſrgnetherof, S L.the verſed figne of the _ 


L Lthe a the Sunnes diſtance from the meridian, IK 
the firſt right figne thereof , I G,the ſecond right ſig 

whichis equall to KF. K.L-the vearſed figne, NE, bone | 
is cquall to K S, the difference of the two vearſed ſignes. 
LS, and LK. LF,the whole figne in reſpeR of the arkes 


and fignes of the parallel, 
Now as BO.is toLX.foisBD,to LS. And as L X.to 


_ ES.to NE,Or elſe thus,as B O.to NC.ſois BD, 
to 


Example, 
The 16,of Oftober.1530,in Limehouſe, 


The cleuation of the Pole Artike.1.d. 327, T he declina- 
tion of the Sunne.,12, d.zo!, The x ano of the Sunne 
obſeracd in the forenoone.17, We, The variation of the ſha- 
dow vpon the Inſtrument 52.d, 35{,from North to Well, 

38.28! 90,0”, 25.5 8/. 

BO, BD, LX, LS, 
If 62205,giue,100000,—then, 43784. giveth, 70386, 
38.28! 90.0, 17.07, 
BO, BD. NC, NE, 


Againcgif, 622 05.giue,100000,29237.,ſhall giue.47 001, 


Now out of.LS._.>0386, 

take.NE-—47001, 
Reſt. LK.,—23385, 
Thenif SLSTOP .the figne of 77,d.307.the comple- 
| mentof the declination, give L F,r00000,then LE, 23385 
gucth LK. 23952.the ———" of the Arke I Lin Fo 


Caij. 


Of the Variation x 
due partes, The ſame ſubtrated fre LE100000,the whole 
leaueth KF,or.IG,760 48 , the ſecond right ſigne of 
the ſame arkegwhich is the firſt right ſigne of the arke 1H, 
which arke you ſhall finde in the Table of fignes to bee 
49.4.304.24".the complemet wherof tothe quadrant is 40. 
d.29/,z6/7.thearke IL,of the paralell betweene the Sunne 
& the Meridian, whoſe correſpondent arke in the Equinoc- 
tiall,is the arke that was ſought, -. |. , | 
Now hauing this arke of the Equinociall, yon muft 
wo2ke as followeth. | ys - | 
Paltiplie the igne thereof, by the ſigne of the comple- 
ment of the declination,x diuide the-p;od1& by the whole 
figne, the quoticnt is the ſigne of an arke confained, bcs 
twzne the Dun and the Perivian, makiag righ* 2ngles 
with Þ Peridian. ZThis figne mulfiplic by py wo!c ligne, 
the pz2Dduct dtuide by the ſigne of the complement of the 
Sannes elcuation af the time of the cbgraation the 9109 
ticnt ſhall be the ſigne of the arke oi the Y22tzon cantats 
ned befweene the Azimuth of the Sun atid the Yerwian, 
which is the arke that was p2opotcd to bee founo, 


= DH NDP, bethe Meridian, DA K. the Horizon, 
E AN the Equino&taall, M.the place of the Sunnec in 
the heauen at the'time of the obſcruaton, LMO, the pa- 
ralell. HMB.the Azumuth or v<cticall circle palving by the 
Sunne , AMSG. a great circle imagined to paſle by the 
Sunhie,and to crofle tae Mendian at right angles , IMP, a 

eccircle paſsing by the Poles of the world, and place of 
the Sunne at the time of the o>ſeruation, coimmonhe called 
the circle of houres,or circle of declination; CM.the South 
declination of the Sunne, M#.the compl-ment thereof to 
the quadrant, M&..the arke betweene the Sunne and 
the Meridian of the former imagined circle, AMGMO, 
the.arke of the Suancs,paralel, EC.the correſpondent arke 
of-the EquinoRtiall, wluch are giuen in the tormer worke, 
Mais xlguation of the Sunne at ic Uttic of tic obſcrudl 


444 Ye S464 "ton 


hn 
. 


wats 


\ 


'P 


Gon, " MH. the complement thereof. BD. the arke 
of the Horizon intercepted betweene the Azimuth and 
e | Mcridian , which, is the, thing} required to bee 


ncus , in the 14, 
his,and 


Of the Variation 
giuen,therefore the fourth ſhall be knowen, 
And as H M.isto MG, fois HB.o BDahearketha 
is ught,which by the thee firſt giuen is licemiſe given 


The ſecond part of the example, 


ge.o', 40.29/,36", 77.36% 
PC, EC, PM, MG, 
If 10000 0,giuc,649 35,—then,97 629,yiue th,6339 Fo 
73.0 90,e/, 19317 ,22, 
( : i . HM, MG, 'HB, BD, 


Againeif 95630,giue,63395—100000, giueth, 66291, 


Whoſe arke BD. 41.d.31/.22”,is the Horizontal diſtance 
of the Azimuth ofthe Sanne from the Meridian,the thing 


that was ſought, 

Now comparing the ſame with the variation found 
dpon the Inftrument at the inſtant of 17.d, elcaativn, 
which is F 2.0.35" . A finde it to be lefſe, and therefoze (ubs 
tract it, and ſo hane J the difference 11.d, ;{.33//, And bes 
cauſe the obſeruation was in the fozenone,and the varias 
tion vpon the Jnſfrumentgreafer then the arke of the Bos 
rizon betweene the Hunnes Azimuth and the Pcridian, 
therefdz8 I conclude that the variation is 1:.d.;/, 38 from 
South fo Kozthto Eal,which is the thing pz0- 
| "'S to be hewed 

at 


Ofthe Caripa 
fzenone,and that in the afternonis, pzoceeveth 


a Fexinthe ow nn 


a: 
dn opener demonffration,then 


can be moze certaine 
-'The fozmer pzecepts and do dis when if oF 


unne doth decline from the Cqu 
02 Southwards.But if the Sunne be in the Cqni- 
bro Ants matiner of the wozking' is mo2e cafie x 
bziefe, Foz if you multiple the ſigne of the Sunnes ele; 
tation at the tinie of dbſeru ation, by the whole ſigne, # di- 
nide the p2oduct by the ſigne of the eleuation of the Equi- 
nottiall, which is the Pecidiat altitude, the quotient gt» 
neth the ſecon5 richtſigne of the diſtance of the Sun from 
the Beridian, which ts the firſt right ſictte of the comples 
ment of the ſame arke: And enteringthe table of ſignes 


the quad2zant-o2 90.d. leaneth the arke of the diſfance of 
the Dun from the Pertdian, Andh the lame wozke 
thus. If the figne of the complement of the elettation of the 
Sanne at the time of the obſernation,gine the ſigne of the 
fozeſayd arke of diſtance, what ſhall the whole ſigne gine. 
- Paltiplie and dinide,the quotient ſhall be the ſine of the 

arke of the Yozizon contained befweene the Azimuth of 
the Sunne and the Perivian, Which arke being compa- 
red with the variation of the Jnſkrument in manner as 


befoze is ſhewed,gineth t the variation required. 


wherethe obſernation is made,belikewiſe vnder the ſams 
ied is the variation moſt eaſtlie obſerued, foz that 

op eined II Well, there- 
Inftrament onelte to receine the ſha- 

dowe Fermms the ni aid loking then'to the Nozth poinc 
of the Needle, if you finde the ſame to aunſwere fo the 
MNuadzant 92 90.d, you ſhall be in the Peridian of the 
a: a palleth by the Poles = the wozld,but if = 


tall either No2the 


with it,you ſhall finde his arke, which if you ſubtract from 


'But the Dunne being in the Equinoatall, if the ptace' 


y 1%"IL _ | 
CHOP. S TY" "> iT 


whercof nan mo NEE Gees | 
may compare variation bppon [oP 
ſtrument;the difference is the Uariation, 


boures and minutes of time, is ſhewed the iuft halfe quan- 


The verſed ſigne of the em 


ment of the wen 
ting it fromthe quadzant L H. oz 90.0,refteth + 
0 | s 


Pryor dyes rn OR OPEN 
Flowing 5. an hour ator ck 


d a ſecond of time , and foz euerie [minutes of 
time eerie mint pips hex. Anf-trongyt; fc. 


I finde t that are front the poinct aſcenvent, is 
He 8 whit io haltethevn b<b2. cpm Þ' 


{aber abone twpitten;tobe 5 ponbrer.m ,24",lon 

This erample maye ſerue foz a generall hn ercdent, 
whiles the Equinottiall is betweene the Sanne and the 
cleuated Pols,but if the Sunne be betwene the elena- 
and the Equinoctiall, then will the verſed figne 
fall out tobe greater then the whole ſigne,and the Semi- 
diyrnall arke to exezde a Nnadzant. Wherefoze hauing 
reduced the ſame into his pzopoztionall parts,as befoe is 
ſhewed,fabtract from it the whole ſigne,the ſurplus is the 
ſigne of the erceſſe of the Semidiurnall arke'aboue a qua- 
dzank, which being added to the Qnadzant,gineth the Des 
midiurnall arke, 

By the other verſed figne of the diſfance of the Sunne 
fromthe Peridian, which is LK.23952.tn ſuch parfes as 
the whole ſigne 02 Demidiamefer LF.is 100000,ſubtracs 
ted from-the whole ſigne,is gigen KF.76048.the ſecond 
right figne of the ſame arke of diſfance,and the firft right 
ſigne of 49.d.30/.24",which is the complement of the arke 
of the Dunnes diſtance from the Peridian: therefoze ſubs 

pr: the ſame from 90.d . relteth 40 ; d,291.35*. the 

of the dilkance betweene the Sunne and the Peridi- 
an, which being reduced info partes of time as befoze, gi- 
fieth 2. houres-41'.53".and the ſame ( becauſe it is inthe 
fo6zenone )' deducted from 12. houres the noneſted , re- 
pi 9. houres 18/a/!, the tult infkant of the tims of the 


” But if this verſed igne be found to be greater then the 
Exunri theta Pt, betwere the 


ag, ater 


patter 
on of em he 
coeds a Nuad2an Poa ſe is the ſurplus of 
eve Quarantine Uhoſe arke added 


fo the Quadzant giueth.the arke Fr the Sunnes diſtance 
from the Peridian, and Loring by ings gel pris 
time,is giuen the inſtant of time, of the 0 

' Asby this meanes(the eleuation of the Sunne being 
p2eciſelie obſerued and\latitudeknowen , ) the inſtant of 
time of the daie is ginen moze eractlie , then by anie 
Clocke,Diall,oz other Jnſtrument . S0 if there might bs 
had a poztable Clocke that would continue true true the ſpace 
of 40-0250.houres together (if longer time the better)then 
might the difference of longitude of anie two places of 
knowen Latifudes , which connenient!| 
nailed within that time, be alſo moſt eraclie giuen . And 
in this ſozt trauailing and obſeruing from place fo place, 


might the longitudes of anie Countries "Oy do 
ſcribed, 


Another waic moſt cena how to finde the Vi. 
tion by one obſcruation cither in the forcnoone or 

afternoone,the cleuation of the Pole apg gechng- 

on ths 2uape bring gaven.:; >, - | 


" Thefixt Chapter, 


7 Di the accompliſhing of this propyition, 
in vom cn ine a Triangle 
"= of þ Globe, wholc fides 
the poztion 03. arke of the 
ogg Zenith and. 
ho complement of 


F LW 3 — —N 
avl & + © #® 'Th 


Dr, 
n EE 


$3.6 third 


7 


2 


Of the Cumpas, 


third fide is an arke of the circle of declination compze- 
hended betwene the @unne and the eleuated Pole, this 
arke is found by adding,o2 ſubtracing, the declination of 
the Sanne;to o2 from,the Qnadzant 02 90.d.which muſt 
'be done with this conſideration, that if you be an the ſame 
fide of the Equinoctiall that the Sunne 1s,you are to ſub- 
tract the declination from the Nuadzant, If onthe other 
*nve, to adde it to þ ſaie,ſo haue you the th2e ſides of the 
ſphericall triangle giuen.Then the ſubſtance of the wozke 
_ conſiffeth in finding the quantitie of the angle of the ſame 
triangle at the Zenith,foz the complement thereof fo the 
Semicircle oz two right angles , is the Yo21zontall dt- 
ance ofthe Sunnes Azimuth from the Meridian, which 
being compared with the variation of the Suns ſhadowe 
vpan the Inſtrument, giueth the thing required. 


'D: - F L | A 
| | (| 
| 
- KS " I [ 
| 
I ER inn | ET 25 - 
: K F G KH DET: in 
ot; «bh. | 


| TFt FACE be the Meridian,wherein A, the Zenith, C, 
©—the Pole , AD;the verticall circle or Azimuth of the 
Sanne ping by B.the placeof the Sunneat the time of 
the-obſcruation., B,D, the- elenation of the Svnne, BA, 
pplement of the” elevation,” AC, the complement 
of tht lititude, BCtheatke of 1/0 ono declination, * 
vo lll, c 


4 
9d vH.. «N . Þ — _ —q 
p N oY | 20 d< if 


Of the Variation, 
—— roquerry the ſame arke, FGE. the plaineof the Hor. 


* Now romthethre angle vis : ABC, let fall 


| Cid ey ot ed aprers AG. 
CH.and BK. and by the 6.of the mp theſe three 
lines ſhall __ 


Then le: lar ine from C,vpon AG:i in, 
the poinR Lfrom er ar ypon the ſame 
line AG.at the peint M, And from the ſame point M, 
ere>t a perpendicular line to N. moeerngk be paralell and 
equallto LC, Then ioyne B,and N,tog haue you 
a right lined triangle. BM N, writs. rea at Miis 
the A. of the ſphericall triangle A B C.By the FR 
finition ofthe 11.0f Euclide, for the like reaſon 1s of obtuſe 
angles as of acute or ſharpe.\ And thefides thereof BM. and 
MN. are _=_ BM. thefigneof BA.and MN, equall to 
—_— CA fraBreoFrran > 3 BN .is 
| nt c e from the ſquare of 
the chord'B [] worn ppp ON: oF Euclide, , 

And 1n right lined Triangles, the three fides bee- 
ing guen,theangles are alſo giuen, by the 4 4, 4 5 . &c. 
of firſt of cglomontanus, and by the 7 ; « propoli- 
tion of the 13, (_m_ 06.3 one his firſt booke. 


— i 


' For example I take the former mon of | 
the16,of Otober, 1 5 8 0, and worke 
as followeth. 


The cleuation of the Pole C E,51,d,32/, the 


CH: 78297, Theicleuationof Ho 
the thacaf BK129237 1+ The arke'B C, roadd,20), 

thereof BC ,15597'0. The lement of 
js 05h 1 45 B A, 7 3.db/. the igne there. 
of BM. 95630, / The complement ofthe latitade- AG, 
38.28/a 97 ma gangs 


thereof 
:17;d.o!, 


X 4anp beat N BK, 
out of CH. 78 29 7+ ſub H, equall to B 
A Ee arp 7 = Fame. 1245 
oat of the chord BC, ſquared, —24 328512576, 
Take the ſquare of NC, 2406883600, 


Reſt the ſquare of BN,— — 21921628976, 
* Theroote thereof is 148 059, the fide BN, 4] 
| BN, 148059, 


Soare the three ſides of the triangle giuen, {MN 62295 
._ ,- , .., CBM, 956530 


Now 


| Now to finde theangle M.I ſubtraftfrom the ſquareor 
BM. the bigger fide, which is,91 45096900. the ſquare of 
MN.theleſſe: Gdeywhichis 3869462025, Reſt 5275634875 
which diyided by the baſe BN,1 48 cy 9. giueth 35631, 
which number I take out of the ſayd baſe reſt, 112428, 
the halfe theroof y* 1 Fae - the leſſer caſe or ſhor. 
ter parte of the bafe diui c dicular line ML, 
| eager the fame from the SD angle M , which 
ſubtrated from the whole baſe BN, 1480g59, 
leaucth IB, 918 45, the greater caſe or longer part there- 


of.  : 5 

Now it is manifeſt that theſe two caſes or partes of the 
baſe BI.& IN, are the ſignes of the two ſharp angles IMB, 
and NMI. made of the obtuſe angle M . by the Fe 
cular falling from the ſame angle to the baſe, and the arkes 


of them ioyned together , are the quantitic of the obtuſe 


NMB, 
wy". 36a reduce them to the numbers of the fi es, 
Flt for the greates ale. BI, making B 4, the whole ogne, 


faic,_ | 


Of the Variation, i 
37 BM 1 7 Bag nf BY) 310 my 7 

; I gg630,giue.100000,—then ſhalky 845: give 96041, 
* ok. = a Ons A FM . y<4 y (3 3:1] #47 |} 


_ Theatkerhercof is 73d-49 Croke for the leſſer 
e,ma .the whole ©, 
os MN MN "gn IN IN 


If 62205,giue100000,—then $6214.gimeth 90 376, ; 


Whoſe arke is 64:d,38*. 45%, And adding theſe twoarkes 
togcther, they giue 138,d,287,23%, the arke or quantitic of 
the obtuſe angle NMB,equall to the ſphericall angle BAC. 
and deduRting it from the Semicircle 180 d,there reſteth 41, 
d.31',37.the angle FAD, the Horizontall diſtance of the 
Sunnes Azimuth from the Meridian , and ſubtraQting that 
frs 52.d.35\,the variation found vpon the Inſtrument from 

North to Weſt inthe forcnoone,reſteth 11,d. 3/,23//.the va- 
riation of the Needle from the Meridian,the thing that was 
propoſed to be found , And comparing the ſame with the 
afternoones obſcruation,you ſhall finde it 11,d;31/. 37, the 
cauſe of this difference I hauedeclarcd in the former Chaps 
cer, * 

If the Readerbe delighted with variefie of dewon- 
ffration of this matter,let him peruſe the 34.]32opoſition 
of the 4.0f Regiomontanus,t the i 3.p2opofition of the 14. 
Chapter of the. firſt boke of Copernicus, - 

Bat whereas you ſee this calculation fo differ from the 
fo2mer in ſome odde ſeconds, the reaſon thereof is not as 
it might be taken the different nature of therules,but in 
wozking thercof,zpmitting the fractions in the dinifions, 
and neglecting the p2opoztionall partes of the ſignes and 


--,-Ju theſe examples J hane vſed the abzidged fable of 
a 120000,the whole ſigne, which though it gine ſome eaſe 
Es (in the wdzking, yet it is not ſoeractas that of 1000000 0, 
- of EraſnasReinholdns, Unto the which; with his Canon 
{occundus anſ werable to the ſame, if the third Canon of the 


Hypo- 
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H enuſaes were annexed, we ſhoulde hane an entire 
e foz the dodrine of triangles, that might Wozthelie 
be called The Table of Tables . Which thing though 
ms Joachimus icus , haus well begun «& framed 
it o2derlie from ten mifutes to ten:yet is it left very raw 
lie foz ſach as deſire the erac truth of things. Jhaue ther 
foze foz mine owne caſe and vſe,calculated the complement 
of this Table,and almoft ended it,foz the whole quadzant 
from minute to minute : which if in the meane time be- 
foze I baue finiſhed, I ſhall not finde it extant by anie 
othcr,J will publiſh it foz the commoditie of all ſuch as 
all hane occaſion to bſe the ſame foz Nauigation and 
Coſmographig. 


To finde the eleuation of the Pole , ſcituation of the 

Meridian,and variation of the Needle,at anie place 

by the Sun, vpon two obſcruations,cither in fore- 
noone or afternoone.. 


The ſeuenth Chapter, 


0Z5FZF Dereas in the the laſf Chapters , the 
KV grounds.of the calculations conſiſt in the 
T6 [ elcuatton ofthe Pole fo be giuen , which 
/f thing to know is noleſle difficult, then the 

& chiefs matter that is by them required. Foz 
EN. N the common pzeceptes, which as yet haue 
chieflie ben ginen fo2 » finding therof, depend onelie vpon 
the obſernation of the Peridian altifuds of the Dunne oz 
Sfarres,02elſe vpon certaine falſe and groſerules of the 
guards and Pole Sfarre,Therefoze J hane thought god, 
that as J| haue ſhewed the waie to knowe the variation, 
vppon anie one obſernation , either in fozenone oz after- 
none, the latitude of the place pzeſuppoſed: ſo likewiſg 
vpon two obſernations by the Dunne, either in fozenong 
oz aſternane;ts ſet downe ——_—_— ___ to 
begs , ds 


| Nuadzant of altitupe,and place the-end.of the, aid-Quas 
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fide the elenation of the Pole 3 ſcituation' of the: Pett- 
dian, and variation of tho Have: in; ae plas by: the 


Globe. 
Bat this pou mutt alwaics regard that your two ob- 


fcruations mayphauc conuentent diſtance oftime betweene 
them,the greater the befter : ®0o.as the higher elenation 
be not taken nere the Peridian, the lower cleuation the 
nerer it is.taken fo the Azimuth of Eaſt oz Welk , oz to 
the Yozizon,the better, with which elcuations you are to 
note the difference of the Sunnes Azimuths 02 varias 
tions founde by the ſhadowe vppon the. Jnfkrument ers 
aclie , foz without - that the | 'clenations. onelie are in 
vaine. 

Firlk it is requiſife that your Globe bee ſo fitted, that 
the meridian circle and the Yo2130on doe croſſe each other at 
right anglcs,and diuide themſclues equallie info Semi- 
ctrcles. And alſo that the Quadzant of altitude (02 mone- 
able verticall)be placed dulte vpon the. Beridian circle af 
the Zenith,ſo as being turned circularlie, if may touch 
the Yo213on equallte ineuerie parf, Theſe thinges beeing 
duly conlidered,there needeth not ante further regard to be 
had fo2 placing of the Gtobe,oncly this you map reſpect in 
ſetting the pole at aduenturesaboue the Yoztzonbetweeng 
it and the Zenith,that the meridian circle may cut þ Yoo | 
rizon ti tuft degrees,ſo may your quadzant of altituds be 
placed at /your Zenith tuſtiy vpon a degree alſo. 

Zhen muſt yoa faſten your Globe fo the Yo2izon,ſo ag 
it may remame jumoucable , but in faſtning the ſame 
rou mult”regard that. you fo2ce it not from one ſide of the 
H92izon. to another ; but that it reft cquidiſtant. in. the 
ſame. And haying' your Globe thus diſpoſed, it is readie 
fo2 you EO aaſeryations vpon, which you ſhall 


tpus dor- 
-:Firft,take your viohef elenation,and note it vpon your 


wzant vpon. the "_ at.19 45.93 29:9 frm the Perl 


ANT 1H 
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bian eircle(buf-the neerer you fetthe ſame to the Bertdi- 
an;the md2e-contrenientlie ,'without unpeachment , uit 
your:triall-bee made.) @hen giue a p2icke vppon the 
Gtobe inthe. Azimuth., that the Ruadzant ſhceweth at 
the degree 'of-the eleuation noted vÞþpon the Nnadzant, 
then againe note the leffer elenation on the Nyuadzant 
of-altitude;andremoue the (ame vpon the Voz1zon (from 
thatplace:where it was firft fixed, towards the Azimuth of 


Eaft oz Weſff (whichſhall be neereft the ſame)ſo many de 


grees as youfinde:the difference pf Azimuths betwerne the 
two cicuations by theſhadowe ofthe Dunne, vpon the tn- 
firument of 'Uariation,and-faying your quad: ant of als 
tifude vpon that poinct of the, Bozyon;notc alſo your !elfſer 
elenationin'the fame Az3tmuth vpon your Globe This 
done;you mult hano a pane of Talliper Cumpaſſes, fuch 
as may conuententlie rcachto 11 3.d. 5, of the Equinoctiall 
of pour Globez(wbhich1s'a Quadzant,and the greateſt de» 
clinationof the;Sun) then you'mult conſider which of the 
Poles of the woz2lde is clenated abone your Yo21i3on; and 
whethcr your declination be towards,o2 from that pole, 
is to ſaie, whether the Dun be betweene the elenated Pole 
x theEquinodtiall,ozthe Equiniaiall betwene the Sun 
| the Pole. Jf the Sun be bef\weene the Pole + the Cquiz 
noctial, ther are you toſabtracthe declination from 90.9. 
If the Cquimoctiall be betweene the Dunne and the Pole, 
you mult adde the declination to 90,d,And take the ſame 
remainings2 collected number of-degrees,+c . with pour 
cumpalles vpon.the Equinoctiall ; And ſef the one end of 
pour-compallſe at the pzicke made vpon your Globe, foz the 
Ire, with the other. end deſcribe an arke- 
«ce of acircle,vpon the ſame fide of the Peridian that 
poicks is dn. frotvthe-Peridian ko the Yoz1zon;Ther 
- agame wtth your cumpas bnaltered,fetting the one fwt in 

the peickt fo: the loweſt obferuation, deſcribe another pece 
ofa likerircle croing þ fozmer.The poinct of þ interſect 
any cedſting ebthele tioqgirclegis } lenate PN 

tt, 


MY Cot 
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twhich if you remone the Quad2ant of altitude, you ſhalt 
finde what the eleuation thereof is, And the point that the 
ſame Nuadzant ſheweth vpon the Yozizon , is the inters 
ſection of the Peridian and the Yozizon, the Yozizontall 
diſkaunce betwene this inferſection, and the Azimuth of 
the leſſer obſeruation,ſubtraced from the Semicircle , oz 
1$0.d,lcaneth the Yoztzontall diſtaunce of the ſame Agzi- 
 muth from the true Peridian. So haue you the eleuation 
of the Pole,and ſcituation.of the Peridian. 

Now if you compare the Yozizontall diſfaunce of the 
Azimath of the Dunne, from the Perivian at the time of 
the obſernation,with the variation by the Suns ſhadows 
found vpon the Jnffkrument , at the time of the ſame ob- 
ſeruation,and taking the one ont of the other, the remai- 
ner ſhall be the true variation, which you are to account, 
as in the latter end of the thirv Chapter is ſhewed. ©9 
hanue you ginen the eleuation of the Pole, the Peridian, 
bran of the Nevdle, the thinges p;opoſed to beg 


EXAMPLE OF TWO OBSERVA. 
tions made at Lymechouſe the 29, of Julie 
1581, 1n the forcnoone, / © 


The firſt cleuation 21.d, 07, Variation, 100;d,30/,from 
North to- Weſt . The ſecond eleuation 50.d;o!, Variati- 
on 48 d.o\, from North to Weſt , Difference of the A+ 
Zunuths.52,d,zof,T he declination 16.d.14,Northerlic, 


[Ex IDB.bee the Horizon of the Globe, CAB,the Me. 
ridian circle, FGA, the Azunuth of the greater eleuati. . 
on ſhewcd by the Quadrant of altitude vpon'the Honzon 
at F.10,d. from the Meridian circle of the Globe C. FG. 
the greater cleuation marked vppon the GlobeatG. FD, 
115 3 . ? the 


the differenceof the Azimuths yponthe Horizon.,52.d, 307, 
E.the prick of thelefler cleuation marked vppon the Globe 
mn the Azimuth AED, ; 

Then opening your Cumpaſſes fo 7 3.d.465/.of the E- 
gninoctiall(whrch is the complement of the declination) 
and ſetting one end vpon G.the poinc of the greater cle- 
mor pap a der. arke oz pace of a cir- 

at H. | 

This done,ſet one fot of the Cumpas bnalfered in E. 
the leſſer eleuation,and with the other end yard wel wr 
vf a circle croſſing the fozmer —_— is 


Of. the Variation. 
on hall be the elcuated Pole. 

Then let the Quadzant of altifude vnfo the point H, 
and it will hew the Peridian to crolle the Hazy at K. 
S0 ſhall you bane the clenation of the 51.D.£, 
oz thereabout, And the true Peridian KA yr fromK; 
fo D. the Bozizontall diſtaunce 90.d.z , which ſubtracted 

”/ fromKl+130d.the ſemictrcle of the Yo21zon , relketh the 

whe DL89.d.t, the viſgunce of the Azimuth of the firlt 

obſeruation from the Peridian 1. which diſfaunce compa- 

red with the variation found vpon the Jnffrument at the 

_ firſt elcuation 100.9.30/,and deducted from the ſame, rc- 

ſeth 11.d,7.Therefoze J ate, the true Peridian ſhewing 

the Pole Artike ts 11,d4.tothrWeſtwardes. of the Bags 

. neticall Peridian ſhewed Þy the Redle, and cotfequents 

lic the-variation of the Nedle 11,0,3, from the Nozth to 
to Tat, 

An this crample the declination i is ſubtrattcd from the 
Quadzant, becauſe the Sun is betwene the Tquinectiall 
and the etcuated pole,but-if the Equyyontial wete bytwene 

the eſeuated Pole and the Sunns; ten ſhoulde/poa adde 
the yeclination to the Nuadzant , and with that diſtance 
taken vppon the Equinectall with your * Curmpaltes, 20s 

ccede as.in the fo2zmer ex 
Thele examples tha it Fhaue Sewecd,and ſich like cx- 
perimentes to be dd bppon the Globe, are eaſic to 
_ _. beeconceined, and the reaſons verie manifef _: but the 
Note, truth. of.the. matter, conſiſtcth_ in. the: exactnelle of the | 
oor the o2derlie eel vp Paning of 


Of the Campas. 


(hich x'thinke Jhane ciifficienflie done. in the fozmer 
Chapters)then'toctoie him at thefirff with the hard: any 


painfull pzactiſe of many eramples Notwithlkanding, foz | 


the ſatiſfaction of ſome; JF will b:teflte ſetdowne p ground 
and ſuinms of the wozke, which ts this, 

The complemeutes'of yonr two eleuations, are two 
ſides of a ſphericall triangle nof rectangle. The angle by 
theſe two knowen ſides containedatthe Zenith, is giucn 
by thedifference of the Aziniuthes oz variations vppon 
the Jnſkrument . Wherefoze by the 28, of the 4.of Regi- 
omontanus the third. ſide(which is the arke comp2chended 
betweene the two elcuations) and the other angles Raye 
beaiuven, 

*. Then haue you another like triangle;whole the ſides 
ate theſe : the firſt, one of the fozeſaid'complements of cles 
'nafion ; the ſecond, the arke of the circle of declination, 
betwene the Sun af the infant of the ſame elctation, x 
the eleaated Pole, The third'fidg ts an arkeof the'Vert- 


dian- betwene/the' Zenith andthe Pole; which is-the 
plement of the clentation of the WBote.oz latitude of the 


placc . Lhe two firlt ſides are-alwates giuen. Foz finditig 
the-third ſide, it is-necefſarie to knowe the angie that the 
two giuen ſides containe, which is the difference of two 
.angles,whereof one'is anangle of the firſt:-Triangte-gi- 
uen; the other aw angle contamned betwine '!the arke of 
the circle of declination, and the third fide cf. the firft tri- 
angle,which-angle is diacrſelte found, and bixing found 
.and ſubtracted fromthe other angle,o2 that: from it, the 
-difference is the'angle of this other 'Ariangte : And 
-haus yoti' in the" ſphotiall Triangle two ſides, and the 
angle by the ſame tio ſides:.contained,gtuen. And by the 
ſame 23.of the fourth of Regiofnontanus. the: third ſive is 


founde, the complement. whereof is the eleuation of the 


ole. 
© Func vette paw mo ectntin ah 


ot br; 21'] 10 11H 
"113 


FF > UG 


Of the Variation 
ginen, the fourth Chapter theweth by one ov. 
end-wey nn d- variation of the Needle, 


Ofthe Pole of the Maynes, 
£4 Juerſe learned men haue iudged, and ſet 


JF downe as a truth ( grounded vpon.repozt) 
| that the Peridian common to the Pole of 
| EXS& Phe wozlb,and the Pole of the Magnes(that 
\) FASAY is to ſaie, whers the Needle touched with 

AA the Magnes,ſheweth the Pole of the wozld 
directly)paſſeth at the Jlands of þ Agores,0z nere there a- 
bout, (bat I finde by great pzobabilitie,p it ſhould'be to Þ 
Weſtwards of thoſe Jlands.) From which Pertdia af the 
Acores, J account the beginning of Longitudes,and finds 
our Peridtan of Loadon,to be from the ſame 23.0.3 , our 
Latitudeas befoze ſaid.51.d.32', and the variation of the 
Cumpas oz Needle. 11.d.z,fro the Nozth to þ Eaſtwards. 
Now vpon theſe grounds J finde by calculation,the Pole 
of the Magnes,0z the interſectionof the two Magneticall 
meridians,vpon the ſuperfictes of the-earth,to be from the 
Pole artik 25.0.4 4/.and in longitude180.d.that is to ſay, 
25.0. 44/.in the fozmer common Veridian,on the other ſide 
of the Pole. 

It may be happecly that ſome of yon will be deſirous 
to know the waie how this Magnetical pole is found out, 
that you may-applie the ſame to like purpoſe hereafter. 
ZLherefo:e I thought god fo ſet downe the manner of the 
fo2mer calculation, by helpe of the delintations in the fi- 
gurefollowing. | 
Wo 1c enters 2ft n; Example: 


Ft Aibe the ole Artes PEF.the qui DAG. 
'*the common Median of the Pole Axtike, as owl 


EAF,the meridian of Londos, 

Wh e Magneticall meridian for London, B.for the 
of London , HI.the quantitic of the angle of Varia- 

io end of the yuadrants BH, and BI. C,the inter- 


t  Ghonka 


—_—Y G 


ſcion of the two Magneticall meridians.CL,and CN,tws 
quadrants of the ſaid magneticall circles , including the 
arke LN, the quantitic of the angle at C, PAM, the Semi- 
circle of a Meridian crofsing the Magneticall” Meridian of 
. Londonin thepointO.at EO 35, 
- | Make out the quadrants and LNK, fo ſhall th 
troſſe themſelues with the qr GAR x heppin 
. | ow 


= 
- 
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Now haue you A BC, a ſphericalltn 
whereof,and the. common EN a or them, 
nen, - A B'C,11,d4,the angle ariation. at andon,, 
BAC.156.d "26)the the com llement of the.; =P AE. (the 
difference of the longitudes)to two LI angles. And the 
ſide AB,38.d,28'.the coplement of the latitude of Londs. 
And.) a ſphericall triavgle,not retangle,whoſe two an- 
eles are Yiuen,& their conumon containing fide., the other | 
angle & fides (hall be knowenby the 31 of the 4.of Regi- 
omontanus; 
Wherefore the arke AC. the diſtance of the two Poles 
ſhall begiuen, which is the thing required, 
For as the fine of BH.isto the {igne of HI.ſois thefine of 
BA.tothefigne of AO,and three of them being giueni,the 
= found. 
90,04, nas, $8.28/, 659, 
BH, HL B Ac. AQ, 
If 160000,g1ue 19509.— then 62205,giveth' MICs 


Now as AKis to AH. (the ſignes I meane) ſois KO.to 
Ol.but the three firſt are knowen AK.,& AH.by theit c6- 
plements,and KO,the quadrant: T herefore the 4.is Suen, 

$3.2), 51,327 96.07, —- a* 
KA, AH. KO. — HOL 
If 99261,giue 7 8297,—then 100000, giveth 78879, 


Rau as BA.is to BO.(the complementof thearke Ollaſt 
found:)ſo is AE.to EM. the quantitie of the angle BAO, 
38. RY 37.56", 90.0, $1,124, 
on + ER ER $: EM, 
8 $39, hg 647 4th p569p9 þ piech 93824, 


EM.$1.d.14/ the quantitic of the apgle B 
Wo e fame from EG, T7 of the = angel ps 


Wh Sa ett at "th titic of the 
i his Ate olit Wole DAD 


J Os 


90,0, Fu 8322, 75:467. 
? PD, AK. ; 
If 1o0000,giue 96726,—then 99261,gmeth 96011, 


The a waa of which arke KN,isNLa6,d.14{the 
titie of the angle ACB , AndasNListo NC,fo is 
'AQO,to AC.,Whetetore I ſaie; ' 17. p ___ a 


* 


4 2644. 0.417 gooly if | 6.58)" 4 a 
"7 NE; nog NC, 4&8 "AO; | --AC. 
i Tf27954, gime 1900 00, — then 12135, gineth 43430, 
Which is the diſtanceof the Pole of the N rom the 
OT ets gTaTITs ens, ing that was 


ſought, 
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-/Ofthe point Reſpeftue, ; 
1-1. +4, 241 Theninth Chapter, 


—— = 
£ 


© declared of the point ReſpeRtiue, where it 
. Y © V  Qhonldbe,bythe newpzopertie foundof the 
declining of the Needle,beeing at this place foy London, 

71.d 507 ,as in the fozmer treatiſe by R.Norman, .. - « 
Firſt it is to be conſidered,y as the Magneticall meris 
aians doe croſſe themſelues at their Pole,befoze ſpecified: 
ſo doe their-plaines likewiſe croſſe in a right line, paſſing 
by the ſaid Pole,and the centre of the earth. Zhen p2odu- 
cing a ſtraight line, in the Magneticall plaine of London, 
, declining from the plaine of the Po2izon 71, d.5o/, whers 
j 7 the ſamedoth with the fozmer common ſection of the 
/ two plaines,there by reaſon ſhould the point Roſpectins = 

be. Which interſection J finde tobe from the centrs of the 

/ earth,1085 mniles(aftor the rate of 60,toa degreein the E- 

1 f quatoz,and 3436xx- fo2 the Semiblameter of the earth) 
is / and the diſtance of the ſame from; the aris of the . 
| 1 47:.miles. wet 1 


For example, 


| Tx the circles be as in the laſt demonſtration, then ſhall 
BC.be the diſtance of the Pole of the Magnes from the 

Zenith'B , And Q, the centre'of the » QA. the 

, axis of the worlde, QC , the common ſeftion of the 

+, Magneticall plaines, BZ, the line of the Needles de» 
cination croſgng the ſaid common ſection at R . (which is 

the point Reſpettiue.) QT.Aa ſtraight bnecrofing = 


% 
hy EE ———c mm —___—__—_ 
, . : ' 4 , . 
- 
» . , « %* . . + 4 


right (cio X, = the d #57 the point Reſpec- 
ng an the centre of the hal RS, ea 71A 


the axis, Furſt it is requi , knowe the quantitic 

of the arke BC,which is thus , as the ieneof the an- 
he's: 11,d.15/.hath,ynto, the figne of the arke AC, 25s 
lu », So hath the figne of the;apgle BA G ty 6.d. 30” . 
Whack is all one with the Ggne of the angle BAD. the dif- 
Frekea  Langind FLongitude 23,d.30! tothe ligne of the arke BC, 
mob _ '. Now as QV.as to QC.ſfois QX.to QR, 
jan bs QV. the ſecond right figne 


ye CT: pee es of the arke BT.21. 


EE 
© AarKc 
Teck ohio 

I. 1 199) 19%, 


the 4. ofthe fixt of 
& Wnlio7 4 bh: = 
Ws -_ ſhe 


ba 
CE 


 giac 1084. 


* 
bY % bs, 


axis of the world QA, By the forrer Hypothetis.. 


Of tic Yirkatich 


If 98350.giue 100000. —then 31178.giueth 31572, 


- 
So haue I,QR.in ſuetPirtes as the Semidi.meter of the 
earth QC.is 196000,which (being reduced into miles ac- 


counting 3436,4.for the Semidiameter of the earth) wy 
mules and 79,which is the diſtance ofhepoink 
for- 


reſpeftive R. from theo centre of the earth n 
mer Hipotheſis of the yariation & anna of the mag- 
neticall Needle, 

C4. go QL.is to CY.fo is QR.to RS, wherfore QC, 


and Q R being 5 gen as before, & CY. the i igne of the 


arke CA likew knowen,RS.ſhall be giucn, 
9yo, of, ' 25s 44), . | 
QC. CT QR. RS. 


If 190000.giue 43410, —then 31572,giueth 1375, 


Which becing in the partes of the fi I reduce into 
miles as before,and finde the ſame pe er , and Le, r 
which is the diſtanceof the point ReſpeRiue R,from the 


1.3 
* of the application Cie Mono? to chericof Ne 


farther matter thereof, then that which I have alk 
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of Langitg 25-44 - from. Nozth, to Calt , and conſc- 
quentlic the greateſt variation wth e be, paralell of 70.d. 
thould bc{[af the longitud Info 123,D,51. 98 fro, Nozth to Eaff 
$1,014 oro in the nierit $5 of longitude bes 
twiene the two Poles(the Pole Artike J meane)and the 
ſuppoſed Pole of þ Pagnes,)there ſhould  Nozth poinct 
of the Nedle 02 TI re —_— Yhew--- 
| wozld. 
| rtes, I haue 
:maneticall RE AUG: Agr 
, fo; yon as _ arſale of Uariation from hence Calf, 
wards,in the paralell of 70. d.Chould encreaſe znd grow 
wider,tillif came to $1 d.1.4/. fro Noat to Calf as bc- 
foze, At the Fland Vaigats beingi gt de from Lon- 
don 58.0;and in the ſame paralell' 9.9. where, by the 
foxmer Bopothelis, the vartation ſh uo be 4 9.0.22\.from 
Nozth to Eaſt . 7 finde the Navle to varie 7.v.from 
Nozth td-Wef.And plike effect J have foand by diners 
obſcruations tn-findzie other places of the Eaft partes. 
Thich obſcrnattons with many moze that JHauecauſed 
to be mave,and dailie pzocure to bedone in dinerſe other 
Countries,F-reſerue,with intent(if it be poſible)to finde 
lone Yypotheſts fo; the ſaluing of this apparant confu- 


At Ratubonaoz R burg in Bauaria, being inlati- 
fuds 48.d;52/,and in longitude 36.d.20/;wher,by the fo2- 


{dn of the'magneticall'Pole at 25 . d. 44'.the 
Uariation 


We. .* "> Add. BA 
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Of the Vatlation 

Uariation ſhould be 16,0. 44/. ney quadtree "'Ge> 

rardus Mercator found the ſame to mop 4 
16,0, 22 


on from hence 


Eaſtwards, as as afozeſaid. ' 
Which ftrange varietie, A bane hbeere re plain is, 
to the end that the learned ſozt might confider thereof, and 


ſharpning their wits, fe what p:obable catiſes4 gronndes 
they canaſſigne fo2 the ſame. Foz conſidering it remaineth 
alwaies conftant without afteration'in encrie ſcucrall 
place, there is hope tt may be redaced into method t rule, 


A new Inſtrument for the Var ation, 
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B @cauſe J haue found ſome imperfections in the firſt 
Inſtrument foz the variatib (which notwithſtanding 
doth far erceli þ\Cumpaſſes of variation heeretofo2e vſed: 


ſet vownthe fozme of a new: 
fozthatpurpaſe)3 haue hire 


Of-the Cumpas, 


AnlFrument,wherein all ſcruple of doubfes & defects that 
might growe by other is quite auoided , Which beeing 


_ © once eradtlie placed with the Nadle bppon the line of 


South + Nozth, wil ſerue without remoning fo2 a whole 
daies obſeruation;the Jnder onelic being carried about 
wi the @unne,to giue thedegres of Azimuth vpon the 
Inſtrument by the ſhadowe of the line chereof, and is 
other wile to be vſed accozding to the p2eſcipt rules of the 
fozmer Jnftrument. 


Ofthe inconuenience;"and defefts in ſailing, andin de- 
\ feription of Countrics y ' cauſed by the variation of the/ 


The cleauenth rar” 


Cumpas, 


S ); made without wma of the varia- 
YZ twn,are committed great erronrs # con- 
== fuſton. Foz,either the partes in them eons 

4 22> Cained, are framed fo agree in their lati- 
— — tudes by the ſkale thereof,+ wzeſted from 
the. true courſes that one place beareth from another by 
the-Cumpas,o2 elſe in ſetting the partes to agree in their 
due courſes, they haue placed them in falſe latitudes, 02 as 
bzidged; oz ouerftretched the true diſtaunces betwene 


them. 


Inthe Parine Plats made foz Newfoundland , the 
courſe ſet downe from Sillic to Cape Raſo- is due Weſt, 
which isfaund tobeſo byour common fail wn Ip gas 
whoſe wiers es = 1.a po _ RE -not- 
: u od 

Cape Raſo in nary Crag ms Fury ; pores 
j-whc is 3.d,;.lefſe then the latitude of St!llic. 

To make a ſhewof refozmation of in ereo2,(canſed 
by the Uariation and ſetting of the 


baue 


is found tobe but in-46.d, 


paſe)ot gin a igt f ht irene in lun ho | 
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Oftthe Variation, 


Hane placed in the plat againlf that coaſf;anew'ſkale of - 
tatitude,ſome vpon the line of ®onth and 'No2zth , and 
fome other haueplaced the ſame vpon' the line of 
Nozthealt,and South Southwelt(becauſe that 
the Cunpaſſe ſheweth'the pole an ronp rent ap note 
haue furnilhed the degrees thereof agreablic to the lati- 
tude of Cape Raſo: and by that moanes haue had'# dott- 
ble ſcale of [atitads,one foz the Eafter coafts,the other fog 
that UWleſf.1Eut how farre the ſame hath bene from refozy 
min the errour,o2 gining ante helpe to Nauigation,you 

may caſtlie wdge. 
. Dthersto auoide that errour of the difference in lati, 
tude in that voiage and courſe, haue vſed Campaſſes, 
whoſe wiers haue bene ſet directlic dnder the Nozth 
poine,and thereby ſailing Weſt from Sillic, haue fallen 
to the Nozthwards of Cape Raſo about 50,leagues , and 
in latitude nere 49d. 
_ Someother hane vſed in the ſane wints® platen 
blanke Flie vpon their ſailing Campas,which they hans 
remoued from time to fime,as they haue iudged the va- 
parnpn altered, by which wap,albeit they may ſ@me 
themſelues ne&rer the Paralell , yet the ſame in 
3 wozketh the greatelf confuſion of all other, 
and therefoze. is to be'vtteriie aboliſhed, - 

oor bong voiages from hence Caſtwards to £, Nicholas 
in uſs1a, and to the Narue in Liuonia,&c, the Waring 
rae of the coaſts are - deſcribed by our common ſailing 
with conſideration of the variations at —_— 
wheroyhe true Peridians refozmedlie ſet down, 
ewe the Parale[| mexidians of the Plat,dog 
widen Nozthwardes z, and ſtraighten to the 
s, contrarie to the trus foznic and nature of 
yet nothwithltanding, that is the beſt 
\ knawen , to refozme in Plaf, the er- 
that ral Goh by ener re variations 
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Of the Cumpas. 


| And albeit theſe places ſerue verie well- foz thoſe 
Hanigations,yetby menes of the variations.onlidered, - 
the fozme of” thoſe coaſtes is ſo-diſto2ted- from the right 
ape it honld beare, being traelte deſcribed vppon the 
Globe oz otherwiſe in plaine, accozding to the true lati 
longitude:Dhat wheras þ Narue(being in latt- 
tude 59.d.z-and-in longitude from the Meridianof Lon- 
nnkade ';)hould be from &;Nicholas 9.0.40. in lons 
gitude to the Weftwardes ( S.Nicholaz beetng in latt- 
tude 640.35", and in longitude from Lotdon 35.0.50/,) 
In the ailing Plat it ts bzought to be in the Peridian of 
Colmogorod,(which is in latitude-64,0.20', and in fon- 
gitude fr London 37,d-45' which wy FI to the Caſts 
wards of the Peridian of @.Nicho 
An the Mediterrancan Sca, —_ the coaſtes thereof, 
where,ingreat reaſon ſhould be the perfecteft deſcriptions 
of the wozld, fo2 that in thoſe partes haue ben the ſeates 
and abodes of the moſt famons and learned men in all a- 
ges,we. ſe notwithſtanding in the Parine plats of thoſe 
partes,groſe errours committed, though want of know- 
ledge of the variation,and the vſe thereof, in which they 
bane not accounted of 3.4.02 5.degres errour in the lati- 
tude of places, 


But thoſe defects of the latitudes hane bene verie well 


refozmcd, by the famons and learned Gerardus Mercator 
(whom J honour and effeeme as the chiefe Coſmographer 
of this iine)in his vniuerſall Pap, which though he hang 
mads with ſailing lines,+ dedicated top bſe of Sea men, 
pet fo2 want of conſideration of the variation,the ſame is 
moze fit fo2 ſuch to behold,ag ftudie-in Coſmographie, by 
po whge 7 ng hey. ry POT ire comp 


at the Tea, 
There is allo in the came vuiuerſall Pappe,and likes 
wiſe inall other moderne Papssk þ No2th parts of Eu- 
"ropes great fanlt,by placing two Wardhouſcs diſtannt 
ram am c__ 
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Ofthe Variation, 


Mytde they aro but one thing,and no fuch-viſkaunce be- 
tweene them. This errour hath grower by taking Ward- 
houſe,and the Sea coaſts;from thence fo@. Nicholas, V ai- 
gatsand the Ob.8c. out of the Pap of that wozthie tra- 
uailer P-Anthonic leokinfons dis ſonrntieste Boghar 4 
Perſia,qr;Jn the which J placed that bozyer-of the Sea 
coaſt,and foz ſome cauſes went no farther: Weſtwardes 
inthat veſcription,then Wacdbouſc, which is 1atituve 
70D.3.and in longitude from Londbn 29.9, Wherefoze 
to accompliſh the whole bo2der of that coaſt, he was foz- 
ced to ſee ſome other deſcription to topne with it, and 
toke as appeareth the Pap of Olaus Magnus of the Nozth 
Countries, wherein he bus likewife Wardhouſe , but 
falſelie placed,in latitude about 19,d;to mach, 4 in lon- 
gitude as much fo little', the which , although he might 
take fo be the ſame ſpecified in Paſter Ienkinſons Pap, 
yet he was conſtrained to ſeparate them the ſay dilkanes 
of 20.d.in-longitude(62 to leave there ſo much ſuperfly- 
ous rae) otherwiſe 'h& ſhonld hane thzuſt the South 
partes of thoſe Countries cogethers, and confounded the 
whole delcription. 


And albeit he had had the entire ſailing Plat,that wee 
vſs fo2 thoſe partes, yet if he had not knowen the ſecret cf- 
fe&df the Uariation in themaking therof,he might haue 
fatlenintothetiks abſurvitic 0 wozfe » But of thoſe 
coaſts and df the inward parts of the Countries, Ruſa, 
Muſcouia,&c,'J haue made a perfect Plat and deſcripti- 
on,by mine owne experience ti ſundzie votages and tra- 
wr edt Inv nor rr and fro-in thols 


yr to her Paieltiein Anno 1578, 5! | © 5195, 
an le ner onsyoocaving of he 


Rr may af een yore pete ar" 
tentimes increaſeth the fozmer errours , and tha he 
diuerſs placing of ' the wiers TY the 
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Cauupaſſe. 
oO ABTD4"* ha the wiers hath caſe great 
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| 
| Of the Cumpas,” 
confafton in Navigation, andin other atcountes of Sea 


ſacha place isſuch a courſe,o2 af ſuch'a place the one 
- bpon ſuch a poinet of the Campaſſe maketh the full Sea, 
it is requiſite to be demaunded , by what Cumpaſſe the 
obſernation was made, whereas if the wiers had not ben 
altered from the Nozth point of the Flie, (which 7 wiſh 
w_ neuer bene anic where ) theſe doubfes had bene a- 
notded, | 4-Y 

It behoueth therefoze all men that will make Hydro- 

graphicall deſcriptions fo the vie of ſailing , to bane ſpe- 
ciall regard of the Cumpas by which theſe obſeruations 
are made,and if they collec notes made by ſund2te Cum- 
palles'of dinerſe ſets, they ought to reduce all the varie- 
ties vnto ſome one certaine,and fo giue notile of the ſame 
in their plat ; And not to make a-confnſed mingle man- 
gle by topning together all varicties of obſervations, 
 nofes andrepoztes,as the Portingales and Spaniards haue 
done, in compounding theſe No2th partes'of the wozide, 
with their owne diſconeries, without conſideration of the 
diucrſe ſo:tes of the ſeuerall Cumpaſſes by which they 
were made. . 
* . Alfoit impozteth all Palfers, Pilots, and othcrs by 
what name ſo ener;that hall gine directions in Nauiga- 
tion, to loke circumſpectlie to the ſetting of the wiers of 
the Cumpaſſe by which they ſhall ſatle 4 that the fame 
Cumpas becozreſpondent,to the lines of the @ca Carde 
that they ſhall vſe : that is fo ſate, that it be cf the ſame 
ſet fo2 the Uariation,that the Cumpaſſe was ef,by which 
the Card was made, | 
And ſeeing we hane in this our Countrie acquainted 
our ſelues commonly in our obſeruations and Nauiga- 
tions, with y Cumpalle, whoſe wiers are ſet at;.a poinct 
from Nozth to Calf, J meane in the deſcriptions that J 
Gall make,fo applte the ſame agr&able to the ſaid Cum- 
paſſe,and would vle the 2” * AIMEE - 

tf ol 


cauſes, foz\when if is ſaid, that-from (ach a headland, to 


Of the Variativa 


fo the fkraight lines in Sea Cardes) if J ſhnld ſaileromn 
about the wozld to make the deſcription thereof, but al- 
waies with regard of the ſenerall variations of envrie 
place whers the ſame ſhould be oblerued. 


of the Inſtruments and rules of Natdgarien, 


G7 wong! the Rules and Jnffrumentes fo 
NY] Banigation,all fach are vaine-+ to (inal 
wherein the true Peridian.ts p2e- 


[ [ bo FÞ 
| bd 5 poſed to be-gtuen by the magneticall 
[IPO Fe /» without due conſideration of the 


chacl et of Antwerp,in his New in 


as bee 
i —_ it)of the moſt excellent and moles 


pointes 
of Nauigation , wherein þe ſheweth the making and vis 
of a Nauticall Hemiſphere, which he pzeferrcth befoze all 
other Sea Juſtruments,is verie childiſhlic abuſed , Foz 
whereashe pzetendeth by it, to gtue the elenation of the 
Pole,and the houre and inſtant of the time of the daie,by 
anie one obſernation in anie place, beſides that, it is of 
all other that hath hetherto haue bene vſed at Sea,the 
molt tedious and vnfit foz that purpoſe, it is alſo by rea- 
fon of the variation not conſidered, mere falſe and erro- 
nious. Foz the true Peridian(which is the ground of his 
purpoſe,is as farre to ſeke as the thing he p2omileth to 
gine by the ſame. The like may be ſaide of all other Jn- 
fframentes made vppon the ſame ground, whether they 
ferue fo: the fea oz land, 

The ame outhezin the 4.Chapter ohio boke,entre 
ting of ſailing vpon the poinctes of the Cumpaſle, ſaith, 
baht amp ma ba” 


Of the Cumpes, 

of the wozlv,amd kepe vader one Peridian, .ill he come 
ko the place from whence he firft departed. And vpon the 
of Eaſt £ Welt out of the Equinodiall , he ſhall 
tle vnder a paralell, till he retourne to the place from 
whence he went.3But in ſailing vpon Þ point of Nozth- 
eaft,he ſhall deſcribe aſpirall line inclining by little and 
little towards the Pole,as in his demonſtration thercof 
in the ſame Chapter appeareth , But foz want of due 
conſideration of the variation, his rulcs, reaſons, and de- 
monſtrations,and ſach others hitherto gtuen foz ltke pur- 
poſes,arc frinolous and falſe. :; 
. Fozifhe direc his ſailing by the Cumpaſſe(as of neceſ- 
fitie he muſt, being the onelie Inſtrument foz that pur 
poſe)it is manifeſt, that whether he ſaile No:th o2 Scuth, 
Eaſt oz Weſt, oz by what other poind ſo eucr, the 
not reſpecting alwaies the Pole of the wozld, 
as he ſuppoſeth, but ſome other poinc oz poings diſtant 
from the ſame,ſhall leade him acco2dinglie, whereby bee 
ſhal neither keepe vnder one Peridian,noz vnder ene pas 
ralelbof latitude,neither make ſuch a ſptrall line to the 
Pole of the wo2ld,as he demonCkrateth , Yis faul! in ſet- 
ting downe thoſe rules is (0 much the greater, in that be 
acknowledgeth in the Chapter nert befoze the variation 
at Antwerp,to be about 9.d. from Nozth to Eaſt acco2y 
ding to Mercatorspoſition,of the Pagnettcal Pole, which 
be alſo confirmeth by his owne experience. 

ut-it ſeemeth he hath followed , that excellent Pay 
thematician Petrus Nomus,efſpectailie concerning the (at- 
ling/vpon the poincsof Eaſt «4 Welt, Foz be, in his firft 
boke of the rules and Jnſtrumentes of Nauigation,cns 
fozceth himſeife to pzoue and demonſtrate,that in ſailing 
Eaſt oz Weft,out of the Cquinociall , the courſe is per- 
fozmed by peeces of great circles,and yet deſcribeth a pa- 
ralell , But how that may ſtand with the pzinciples of 
Geometrie , J referre the iudgement to the expert Pa- 
thematicians-, foz it is like-as a circle Qhoulde be 
N | | made 


v0 vw . "A aQdd Z AN ” >. x : 


Of the Vaatinica 


made of ſtraight lines,whitch ts impoſſible. - 

At appeareth in.tho viſcourle that he-Hath-mane of " 
thoſe matters, that he'had not a right indgement of ths 
nature of the Cumpaſle inſailing(adniitting the ſame ta 
thew the Pole without Wariation) foz if hehad,he would 
neuer haue entered in ſuch a Labozinth as he did. But he 
thought it a great abſurditie that the in eucrie 
Yo2izon,ſhould ſhew the Peridian and 
by the poins of South and Nozth,and by the 
Caſt en Weft,toHew in the Yozizon the 
Equinoctiall Caf and Uel, ( being a great circle)and 
vet in' failing Eaft oz Weſt, except in the Equinottiall, 
it ſhould perfoznte but a paralell. 

But it is kobe bnderlfode, that albeit the poinctes,nz 
lines of the do alwates in encrie Yozizon repze- 
ſent great circles in the Yeauens, the pointes of Wanth 
and No2th the Peridian,and the points of Caſt Weſt 
the verticall circle of Taſt and Well, each croſſink; other 
at right angles,and ikewiſeof the points. ( TWhereaſon 
whereof is, becauſe the Cumpas lieth euerie' where leucl 
with the Yozizon/fo as a perpendicular line defcending 
from the centre thereof at right angles with the plaine of 
the ſame, will alwaies fall vppon the centre of the earth, 
and conſequentlic be the @enniviameter of a great circle.) 
So that whereſvener the Cumpas be carried,theſe circles 
 areſuppoſed tb be carried about with if,and the view of 
encric thing in the Bozizon repzclented by the pointes 
thereof, is likewiſe in great circles; Pet in ſailing by the 
Cumpas,the poincts of South and Nozth onely, deſcribe 
great circles generallie, which are the Perivians,and the 
points of Talt and Welt , veſcribe a great circle in the 
Equinociall onelie ; in all other places oat of the Cqui- 
noctiall, they deſcrive-but parallells. And-the ſatling-vp- 
pon” ante other poind of the Camipaſſe , fromanie place, 
deſcribeth a ſpirall line, acco2ding to the-angle it maketh 
CU EERT? - And hereby Has . vppon the 


treat & rom the Pole manner thereof 
beret wp may boo poem 


Tnierteh Pte oC Olot, centre of acircle, which 
a'moneable meridian to be carried about 
I IS 
M; as th and No2th bee an- 
CRE in 
.by alwates reſpect the Nozth Pole ; then'in tirning the. 
th2iv about the Globe oz circle;vpon the pole 02 center, if 
[the center of þ Flie be oat bf the Equindaiall,(betwene 
x the pole)albeit the pointsof Eaſt4 Well crofing the 
Cube line £ moveable meridian at right'angles,do ſhe 
the verticall' Eaſt and Welt vpen the Globe, which is a 
. great circle,yet-in carrying ſame Flie vpon tho thzid oz 
.moveable-meridian,about thePole 02 center , you ſhall 
:bythe centre0f the (unt'#lte;deſeribe {Bis 

- co:ding'to the diſfancethereof from the 
fargagmn ban mnr oy rpants 
rape rages 1tedomerag in de 
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Of the Cumpas, | 
rn hr they perceining the difficultie of the 
thing,and that if they had dealt therewith, it would hane 
vtterlie ouerwhelmed their fozmer playſible conceites, 
with Pedrode M-dina (' who as it appeareth haning ſome 
ſmall ſuſpition of the matter,reaſoneth very clarkite,that 
it is not neceſarie that ſuch an abſurditie as the variatt- 
on,Chould-be admitted in ſuch an excellent art as Naut- 
gation is)they haue all beT to paſſe if over with 
ſilence . But J hope ſuch as intend hereafter to wite of 
Nanigatton, will either frame their rules, yzecepts, 
and Jnſtruments, with regard of the Wariation, 
as herein J haue ſhewed , o2 elſe cal 
themſelues of that trauaile, fa 
as god nons 3s bn 
p2ofitable. 


FINIS. 


IMPRINTED AT 
London by Thomas 


Eaſt for Richard < + are to be 
aa < ogs 
ſtreate. 


cornerin 
F is 8 5. 


ETON Fe OA JOIN, Jo 
ELES FEOF GR 


